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(54) IMAGE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the information 
display glasses in which the size and the cost are 
reduced without utilizing a half mirror or a lens or a 
concave mirror and to view the virtual image of an 
outputted image and a background transmitted image in 
a combining manner while maintaining the conventional 
function of the glasses. 

SOLUTION: Wires 25b f through which image data are 
introduced, driving circuits 42, laser diode arrays 43 and 
galvanometers 44 are respectively provided for left and 
right stems 31 of glasses 30. Lenses 34 are provided 
with Lippmann Bragg volumetric hologram sheets 27. 
When image signals are respectively inputted to the right 
and the left, each light source of the arrays 43 is turned 
on and off based on the signals and the galvanometers 
44 are synchronously driven. As a result, the images 
being scanned on the sheets 27 are projected, the 
reflected light beams are made incident on the pupils of 
a user and the user of the device is able to view the 

background and the expanded virtual images of the outputted image from the picture output 
device in a combined manner. 
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(54) [ftigogft] iffi{§i«^g!e 



(57) [£40] 

[MB] DHM«Blfttz«V>T. A-7 5 5-tl/> 
X*fcttIHIBi«We*«v»«Jii:a:<. 3>;t?ht$« 

ram^gr] mm.3 o©fe*o«3 lie. mm?-? 

^ASn5it2 5b, h*7-f ^IhISS4 2, tf- 
^'f*-h , 7K4 3, 4 

h 2 7 £t9:ttS. fc&^n-^ftlCH{&«^#A;>7£ 

•f 4 3©&3tai©o n, o f f**fTt>n. tn\zmmv 
-H27 ±iz&^nrzmmmm^n^:<Ds.^^m 

5. 



30 rata 




( 2 ) 

1 

BE#*«#icR»*&tt. mtzmmtati&m<Daitimm 

&.-rz>m&. wE3te*«»£B»L'fc«» 

fcs^as^ffix., io 
BEBBxttBB&B ti3i&»*B t ©-&j««k* < 

[B&B2] BBttXttft¥tt&BBm4f&BB©B 

i, 

BEX^tffittCRit&ti. BE£l«J:tJC&2©BBtH 
7jBfi©tB;*jBB©BB£BSfr &B£B»BT;fc«ffifc 
«-*BiSU B.oBB3fc¥«B#4>fc<£t>TaS3t«© 

— «**v»tt^«*aiii-r*»«-. sbbbs. Striae 20 
*««*BBLfcW»Bia*£BTsy 

£Bx., 

toesh 1 ©**«Tr^ritsn*:dMkxttasiftw««i. x 

BBB£B£J:Cfl8&ffXB©B£B*:&Rlztte. ft 

EB2©*j*«Tr£Bsn&BBxttB»«*B, xh 
BB&R*j:tfS£ff£B©-&£R&£ii£&< z\t* 
br^-tsbrbbbb. 

[i*A3i miEsi*«t^2©pi»m*^e«, 

SWC*fc*BBfc*tt^naia-r*RfiTr**Ei:ft 30 
WBfc-r*B:fcB2 CEROBBBSSBB. 

[R#*4] RERBtttt. TOEP»Hi2rBB©m© 
BR*X * * K <fc 0 WE 'J?yv>75 y 

1 lcEB©PiBBBBB. 
[is^5] toerbbh, TOEWBtti2;BB©ffl;*j 

BBS X * * C J: 0 WE U y > 7 9 v iff* 

BR£*-.5R*H2 fcERoBRRBRfi. 

[W*«6] ItElSHRt. TOEBBm*B®©ffl© 40 
RR6;t**^-3feBRC£9Rey vZfvyzfyyifft 

r*d 7 a±icbr-*-« £ 3 ti*sftTi>* 

3 »cG«©BBBBg®. 
[»*JS7] RERBBK. TOEBBffl©BR^5m 

<tfei@H±R». HSf^-ar, B©»*R/h©WBX 
H»J vyv>^77y*i*ny7A'sCDAWM©SI 
»tff9&a'Jy/v>y5yirfMI|*nir5AlcA» 

ICBRORRRBRB. 50 



#§H¥l 0-301055 
2 

[M#B8] TOERBBH. RERBW£RBfr&ffl 

< £ *> 1 B£l±£R. HBStt. B©B*«/h©MBX 
H>J yyv>^7>>yM*a^7A^OA»M©M 
« *ff o fcB U y ^"7 y ^#«* P y 7 A ft Alt 
$*5«k5 (cBB^nTV>« c i:*^«S frsM*B 2 
ICER©BRR*RB. 

[»*B9] togbbbh, Berbers** 5 m 

< 1 1> 1 Bfil±RB» BBS*. B©«*R/h©MBX 

B *fr o fcB U s» y t > zf 9 v a ^ 5 A C AW 

3-tir£>«fc 5 CiJ*3ftTV»4 CtSHitnit^ 3 
CER©BBRBBB. 

[R$R 10] BE U v ^>^ 7 y ^flc«*D 
AH, BE3tt*«»rtC»E*a*ftBB3nTV»*^t 
*BBtf«BBB 1 fcER©HBRjSRfi. 

[tgjfcJB 11] TOE 'J v v iffrm-fcuify 

AH, BE3fc*B»rtfc«E*a*tiBBSnTV»*ilt 
*B«fr*»*B2 KE«©WBBiSBfi. 

[W^«12] iEiJ-^7>^7^M*D^7 

ah, BE3t*«*r(«ifc«E*a*nBBsnTv»*ct 

£BRfcTSW*H3 KB«©BRRBRfi. 

[R&R13] TOEU 5'/"7>/77^M*D^7 

AH, RE#B«BK»ofc»«fc»RStl. RtfOfc* 

««©BB±ic»B-r**. ?uzyt¥Mtttmmttt<D 
B K«E*atr c t fc«k o tbb s nr v»* c t £4$ b t 
-TSW^JS l £ER©BRRBRB. 
[»*B1 4] itE'J7^>^7-^#»*n^7 
AH, REft^BttKttofcBBKBRSn, SB** 
«B©BB±fcBB"r*3i», Xtt**«»fc9J«»i:© 

m icB*a tr iiicio tbb a nt v^s c t t 

f«B^B2 ICEB©BBB^BB. 

A«. BE3t*«»K»-3fcB«KBBSn. S^Tt^ 
«B©B®±fcBBf-&*», X»43fc*«*f £9J«*f£© 
IH»cB*iitrctKJ:-3TBBSnTV»*ct&BBt 
"T*B*B3 fcE«©BBB*BB. 

[B*B163 if2'J7yv>^7^y#i*n^7 
Att. BE3t¥«»K:»UTBJKeaicB»6m:v»* 
Ht*BBfr*B*Bl KE«©BBBiRBfi. 

[1*117] iE'J7^7>77y^«*a^7 
AH, WE#¥«»fc**UTBJffie&K:RW-SnTV»* 
ifc*BBtr*B*B2 ICEB©BBB*BB. 

[BBB18] IWB'J y y y#i*n jT? 

AH, BE3tt¥«*ffc*#UTBtteffifcR»*5nTlr>* 
3.t&WBt-r*B*B3 lwEB©M«S^BB. 

[BBB19] TOEBBU^BB^&©UBX&. R 
B«SK*BBUfcBE3t**»B^ 5 ABS-tt-* d t 
ZttWlft2>m#m 1 CEB©BBB^B®. 
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3 

©«Ue**r&iH?-J:3K. fftMA;/£i«S|l|^rsi 
£&#«£?-.6B*JS 1 ce«©B*«a*SB. 
[SI*S2 3] ffiCBaUftsaii. B*?f£%¥« 10 

iat52 4] ffiGB*ffl££«tt. Bft??£%3*% 
©«HS*fr5«T±3K. ^JMSAf^Basmaf-Bd 

[|»#JH2 5] t5ffiig^g|5«. WI2iii«m^SB©m 

^* 1 KB*©B*»jSB«. 

[lt*3S2 6] ffiE£*Wtt. StIf2B«ffi^Se©a 

*>Ba©£a&. a*ofla«rteH!^6^nfcffi«icji* 20 
-r-5;i<h£ii#m<t-r£fit#iS2 ici2«©b«*^sb. 

[f*«2 7] wtaB^m^^e©a 
*B«©&ife£, a«o««<eH*&nnfctt«K:*^ 
■r^ t t-r^w*« 3 ictsm©B«*^^B. 

[»3»S2 8] me^ffia. <£jB#©«a£&m-r 
*a«*a-fe>**#b. «jn#©«»a«itte©ttBfc 

»St€rCWISB«W*eB©Ul*B«©dl«^Sff 

5 ztzftrntrzeimm 1 £flB«©B*s*sB. 
saaam-fe u «jB#©«aa<#5£©«eBK: 30 

»«t#ltmffiB«W*^B©W*B«©^«^SfT 

5 c t t-r «M$* 2 ice* (Difts^t. 
w*B3o] ttri2*^a5«, fieffl#©«^*^ffl-r 
*«»«a-fe>-***u &;B#©«B;W??£©*gHK: 

5ui £4#a 5t»#JS 3 KlE«©B«*jSgfi. 

WISB«W^^B©m*B«©dl«&^#©ffi|girS 
SESti-TS^tsct^Sitts^i irte«©B 40 

[W^jg3 2] Me**tfr*. &/8«©8ia£&a-r 
*«»»a-fe >-9-t5«t u**tti3 > h d- 7 * m u 
ffneBatt;fcsB©ttj2rBB©£a&&j!i&©&a£& 

$ -a-x* * c t t -r s is^js 2 ic tem©B 

ti*^3 3] ffiE8ii*Wtt. &a#©&a&«tt]-0- 

•5««^m-fe>-y-*3«t^*{ftB=i>hn-9&wb, 

ffiEBBU:fcSB©tU2>BB©Aa&«a#©«arc& 



»H¥l 0-3 0 1 0 5 5 
4 

[aa*«3 4] mB**wfctt. »aa*&©3K©ia» 
a* &nTv»s££*4*«£*-*w 

*H 1 £E«©BBSa%£B. 

2 CEB©Ba*CTSB. 
*JH 3 KGtt©Ba**SB. 

sts^jR 1 iaeit©Baa*BB. 
[i»*is3 8] iwris*^aBictt. *^ai«ft©ws 

S©««-ft3f3£t(!Hfc»»-r*#a*««W-6nTV>*i 
3 KB*©B«*SS8fi. 

[ii*]B4 0] iwiB3t*«R«»4Bft©i/>XTraj«a 

*EfcS#a£T*»*Hl KG«©Ba*jSSfi. 

ffiG&*ffittBJt©#fxtt7 1'— Ac»»t snrv* 

Cf»J^JS 4 2 ] BEft^flKraBB:© U >XT#|j££ 
ft. IWB**«ttEilt©«lXtt7 l'-Al:Rlt5ftTV> 
* £ <t £4*® £ -T -5 i**JR 3 KG«©B«*j*gB. 

g(3fvD^5AT?Rjtsnfc^©^tt"t».L^at*^-r 
*wa*Ba««a*««w6nTv»* £ t6#»tt*i 

M4 0 KEtt©BaBji*£B. 

a*aif5ATrR»anfc*«©3tw«f»»c>E»«Bi*r 
«naaaaaa «<R(t 6 nx v» * c t t -r * » 

#Jg4 1 ICGa©BB^gB. 

«*D^5A"CKJwanfc3t«©3ttt+'£fEa*5i*"r 

Jfc]g4 2 £E«©BaSa%SB. 
[ISjfcJS 4 6 ] ffiEft^wftttSlBB:© 1/ yXiP £> fi2 

0. ae«*a5H:5RBit©aflcsfc«p>XK«w6n 

B. 

[R&H 4 7 ] ffiEft^atmXBB:© U >X4» & A 
0, ffiC«*«ttSKtt©BflE*&ttU>XKR»*&n 

B. 

0. wEaw«ttjRE«©a#*fctt^>XK«»t&n 
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5 

b. 

z. tz&m t-rzmxm 1 »cem©«&*^g 

So 

[in#g 5 0 ] mi%¥BWtm&&<D v >xfrt>&. 
x^ci &ft®.£?zm#m 2 £ettoHB*^£ 

So 10 

s. 

5 2 ] me^aMt \zmm.&<D v yxfrz>&. 
v. mu^mtmmm<Dyv-K^ti\tv>x\zwin 
znx^zz. t&ftmt-rzmxm 1 iztzmcommm^ 
mm. 

0. mzmmmtmwt&<D7u-i±$.tzteu>x\zmv 20 

SB. 

5 4 ] jffig2ft^a5*m8s«&© w >x& 
entv^ z t&&®. £-rz>m#m 3 Ke«©DS&*s 
[^*« 5 5 ] m&dt^&m*x?)vti* 7XBtr 
ity 7"f ^-©MttSfctei^xic^ttStiTv^ 31 

t^^t-T-SW^JS 1 izGttQBB&iitgB. 30 

cit 5 6 ] mu%^w,mt^)vti^ 7X(it*x 
t*^707r'f >y— ©u>X)&>sj«d, tues^ec 

fc t-T 2 rcettoBfeBCTSB. 

&mfr£>m%.mmmxitmmz&*&7ikL. K-^mm^. 

B£, l!tie^>X£ai&bfc1t«&<h^j£ir5U-yXv 
>X9 X#ffl*nX7A£i8:tt*:£ <h£#8i,!:T-5II0 

&«^gs. 

[!9#jb5 9] ttreu -.yXv>x^;/-;/Xf«a*ax 

y-h^ny^A^^Ct^SlttS 50 
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H#3S 1 lte«©Bi&3i^gB. 
[fS#JS 6 0] me U y Xv >X7 -y X#S3*P X 

w#j§ 2 \zmm<Dm^m^&m. 
im*m 6i] me 'J v xv >x? v v >fft®*u if 

^-htfc*nX5A^£j5£-5 
W#Jfi 3 ttEttQBft&KSB. 
[«#JS6 2] ffleU>yXv>X:7-;/yX#Sl*nX 

- X fgjfc L ft * n X 7 A * 6 -5 £ £ * *H£ £ T £ 
1 IceBWHuBS^gB. 

[tt#JS 6 3] U y Xv >X5 >;/ 5» X#ffl*a X 

- h LTJ£j6£Lfc*D X5 A*> Z £ if5 

W#Jg2 ce«©w«^^sfi. 
m#a 6 4] we u * xv >X5 ? y x#«*n y 

7M1 ^«^PX7A^*7t*SB«»Cil:SXfc!>n 

w#jg 3 \zmm<Dm»^&m. 

[fflt#Jg6 5] mVJvZf-?>7yyylf#m*n!f 

jgixc^ny^ A^e.j««. ^ t fc^mt-rsBt *js 1 ic 
e«©ia«^^gB. 

im&m 6 6] me u xv >x^ x*a*o x 

5AI1 ?K«*aX7A^i|s|-$¥®ab-5.^ttftS«^ 

^bfc^pX7A*^^s£t^at-r-5»*«2ic 
e«©is^*^SB. 

[lf*Jfi6 7] H3eU«^Xv>X7^-vX^ffl*nX 

7AH ^«*DX7A*f!)Sf<&ip®ab^Vi«ttiS«lCfig 
U feJ^ D X 5 A frS £ t $r#^ t -T -5 3 IC 
e«©Hlfc3?5SgB. 

7XTM3nxv^ii:*^i:t5i#Sl i:G« 
©®#ft^^SB. 

7 x s nx v > -s. c t t -r s 2 cett 

[M3»a 7 0 ] WE3tt*«#tt. ^M^^TOX«^f 

7XT«^^nx^5 z. t £&m£-tz>m&m 3 ice^ 

©BMtiS^SB. 
Cfg^W^aB^Itt^] 

co 0 0 1] 

ir^O. 1#lcU •yXv>X7-yX^®*DX5Av-h 
^HB^U>XrtJc^lt^,c < h{c e kt), BS^*o«8^* 
ifi^ L S Slt*S«ft i: Bi^ P > Xiffi b ©SJi#S^ 

[0 0 0 2] 



( 5 ) 

7 

a. mAmmm®*?* (pda) ©am^/h 

S^ft^Sg, ^K7y^^K (HUD) ^ 
02 StC^-Tcfc^^^y H'ViJX-f'f^yH (HM 
D) ^fcg®;WS?S?£nTH£>. 
[0 0 0 3] 02 511 t*fflA->HV-»hr-fXy 
W (HMD) £IS&£frttfcA;W£/Bb£:»3-©^ 
S$.S©48j&©— 0H£5rcLTlA-5. 02 5 K:}3V>T, 1« 

7jT5i®«tH7jg@-e&-5. 2&A-7 5 5-, 3ttH 10 
SA-7S7-, 4teBg&©P>X. 5«(£/8#©B£ 
(Bl^) 

[0 0 0 4] t3f2S-A-7 3 5-2, 3©K#ts$5£50 

-2ICT4 5° S#t£ftftS©5 0%**[HJBA-7 5 5 
£©[HJ®A-7 5 5-3©£WKJ;r} 

«e«#ic»L/Tit*anfc*«i*»*iBjt*!tH*isoK 
mztg&znz. z\z\-r?mzfytm<D5 o^^swsti, 

0. 1*» 6 OWW3ttt. A-7 5 5-4 3 

E8il*5V>ttfi«t Sfc*. f©)tl©l 2. 5X*» 

»**>&©#«, B3BA- 
73 5 — 3 tA- 75 5— 2&Sia-r*Ci:fc«tt) 2 5 

M©b->X4£jgja&> Bt5»CA^-r-5. 
[0 0 0 5] 

[$89ia*«?«feb<k3£-rS8ljg] Sift. #S©ft##MfS 
ffi (0l*.tfBg&£bT©$<|g) *#bfca*Siiitfi*jSgE 

fctt, MIIB2 5©«fc5K, Bflkft^Sfil^lrCO 
4«6cD3t*flMi«*iIflW*3tt*jRic^a:< £fc l oj^ 

[0 0 0 6] *&. A-7 5 5- fe«k^U>X*fctt[HI 
H«£ JB ic* n ^5 A Srffl d £ \z «fc 0 Bilfe^ 

abjure****, £©«-e-fi&©^©jt#w««6*wu 

[0 0 0 7] 0H*.fc£, fiESC'NyKvy^hf-f^/l/ 40 

H©ttJB#K^<5«»fltt«fiV»2:£-*\ &-5Wa<£ffl 
b lr»t> tOTti if C1T <b £ Ho &+#fc{ev>J»*a«* 
[0 0 0 8] dtltt. — 3fcttl©H#r*1l? (Sfi3i, ft 

tt. &m&£*) fet>tj&Attia«*3&»ttfc«»Tr 50 
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Z.tlZ'Ky h'T^Fj-fXyK, ^--y K7y7*5V 
(IA©ffiBSffl^©«£o#£Er§bTi&g 

[0009] *n*6, -mzm»tiij]mm<Dmm&*: 

5 7-Stt5££KJ:»**£L.Ttt, 
*©*^*w*«. )Si&fl*{gl£t>Rir<&oTfT< £V> 

•**»*-r*, ^^©B3«©S*fKA<eT-r-&£V^o 
fcCiaWf&n*. £tl£ttgiJJC. ^«©^^7j?5fe£ 

bx, fiasttaa^A-fctfftAtaj^ansfcft, ->-7. 
©^•fbick 0 nmm.t^ffi.miicDwz> z ©A5 

[0 0 10] *»?Btt, »«©3t*W*()e*fia*bft*» 
e h«*^ss© m 7J ®&©j£#i £ b 

fc « EI ® ftfc £* * JS V j -5 £ £ fc < . 'J y7>>7"5yy 

d y 5 a h «5co3K¥» sflws-r S >Xfc 

£©3fe4ttt&l3HR-f«;L&£J:D. n>A7 Mc*& 

*fis k £ ©«flg * n#rr * z\ £ * s m £ -r * . 

[0 0 11] 

itmuz&a\s* K-ommmm.^. mzyt^&tt&mm 

bfcWS«£-&^-r-£. U y 7v >75 y ift^m^aify 
A ( , J->7"V>7"77i'*i*ny7Ay-h) £Wb 
rcS^SB£*«^, fl9IS*#*3«t<^SiaWa^©-&fi£«l 

[0 0 12] ^fc*fg?g«, 
#&SI^©iii^Jc^SlbTttJ73-r^m 1 *3 .fccxm 2 ©W 
#tU73SS£. i>&< £fc— 7«±©3t*«»£, WIH 

«©a*Bift©*tfi*ia!^6Bf«E«BiTfcaw!ifc#^ 

«£S-^-&J«-r*U y7 s 7>7*7t»f#i*n^5A5' 
1*5^1X^2 ©*^g|5£*ffi^., t&fBSfS 
1 ©3S*«T^J«3ftfc«||l*J:^a!il«*fll©-&j«l|l 
**ISIC^#» «l2JB2©*ift«-C^j«snfc««*J: 

[0 0 13] Sfc^fgB^tt, t5IEmi*5«t^m2©HI& 



( 6 ) 

9 

KfiWcb*:. 

[0 0 14] £l±0ttj£lc£ 9 . A-7 5 7- l/> 

[0 0 15] (2) £fc(MBgi*ffi&, S5f2Hi^ai^S 
7 -7 ^ D ^ 5 A h ± ir^-T £ «fc 5 IC ®l& b 

??&M±\zfcmft. &mmt3.mw$:ftoz.ii&-vz io 

•5. 

[0 0 16] (3) SfctfHE*jj*«£, ffilEBftUAS 
B^£m&fbfc7t£k>X, yjXA. A— 7 5 9— K 
«fcD'>&< <hfc 1IhIW±SM, BSt£-B\ 

*D^7Av-HCA&£l±3,£5lCjgj&bfc. Cimr 
[0 0 17] (4) £fc?T9f2*^SI$£, «5f2ili«ffl?jg 

«*'*»'£?a:-r*A#A2oflEBi±©ieiaK*w-r*. c 

[0 0 18] (5) £fcit9t2i^g|$&. &JH#©«|g£ 
^£fr5=t5»c#|j£bfc. 30 

[0019] sfes5i2«^aB*, ^ffl^w^^mr 

tftS21ii«im*Se©til*;H«©^*{S6ffi#o««l(cii 
lES *T«St* =k 3 iC&fiSc b &. 
[0 0 2 0] ttJb©*j«K.fcr). ±OaBttA»ft±l/tt 

[0 0 2 1] (6) £&iMlB*S«fctt, Wfc^SflMfc 

©aaaftwrs^a*, 3t5s*fc»*©ij!ss©ffl 

[0 0 2 2] (7) SfctftGU 9 

gB*f t ©ra »cSE^.jitf c t \z «t o T«j»r •& «fc o izm&L 

b£. CftKiD. WlKbtHBSrfcjfccii^AOiHR 
[0 0 2 3] (8) 3i1tMU*)vZf-?>77v!fWm* 
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[0 0 2 4] (9) *&M«3fc3*aBf*E|fc©^>XT? 

C.ntCJ:oT^#©a©7tttt'J 
y^ , V>^9^«*P^5A->-h©^«|=fe-ScS 
««*P*fct>A#&«B4*ttS#SJ: 

£**T*S. 

[0 0 2 5] (10) * fc#f£9§©7t^lR3#43 .fctf** 

;kbs&, Tj^jcs-^aBib 
it. cnicj;o. «*«»Riiticsifl!b/t«^-T?»n 

«. «§SbTV>-5?7{i, fflftft£*©fif$g£gi?£?4&«h-*t 
(CAS *fc«Atf*^5Kj8fflb&»#-C 

[0 0 2 6] (11) *fc***"C«, Bg&©#flC> Pi 

ftuniftflNRJ: 0 £«3nfcsMWt*sa«-rss«« 
^i:, miBK5^:/»Tr*tt3ftfc«***j*"rs* 

09&"rs«««£SRW\ flWBK*©!^;*!::, Wf2« 
jR«©i«jSH*©riMt*IStf» SBrJfeejMRTfcfiBffifc* 
***U .I^aittdMtS. Htrf2k>X*Miabfe#* 

*&-frj£-r«u 7 7 , ?>^77J r #a*o^7A->-f 

[0 0 2 7] 

*tt©»«fe»iwr*. 0i«@2 5 ©cassis**© 

3^, 5flffiA-7 5 7 - 3 ffl^b IC U 7 ^V>^7 5/ 

s. 

[0 0 2 8] iOHOE->-h6il h rt©JS#T^ 

sssti&fia&tt tm&xftm t p >xmm& t> 

^5. £©«•&, 02 5 OIHIA-7 5 7- 3 <h^tgfr5tr 

[0029] 1. j6fiaijRanfcR»3toK»>|stt. x 

h;P©/^> KtH^+^/hS < . R~3mt< 2 0 /img 
a?©HOE7^JUA*ffiofc«-& LED© 
•t^^Tt^Srffifflbifc*!^-) »49 5X«±t«:*. (^H 
OE7^)PA©J¥$A*7 timgg©i^BSM$8 0 

[0 0 3 0] 2. 03iBA-755-j6«-tO»«KJ:D« 

b, *P^7A->-h (HOE->-h) hF«?©ja 
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[0 0 3 1] ZL<D£5\Z. ^uVyL.-y—h&moZ.t 

jr^o. i. %<ommn^±\f znz. mt>w&=5 
5 5-^j;0fc37hy'j>-!?f5. 3. mm.u> 

(KT, HMDi»n) ©/hStffcanijfilltfc^. fc£ 

[0 0 3 2] 02«01©^gB,S^|^e,yN-7 5 7 10 
-2£R£fr, Btdj^gl 1 A^CHi^ItSIgHO 
E->- h 6lrAlt$-B-fcfeCDT$>-5o ZtUt, A-7S 
5- <h^ft 9 HO E->-M;i J; -£>£#*©«-&, 

ic^d^is-c^s *>©-?&€>. ^nicio, B#m^^ 

gl©E«fci\ ^BBSCOKT^ h«S*S*ifr 
^t^f5^, /\-ys.7-zm-otttz\zh\Xis 
\mm\ztez>mm-e<DB.mz ^-mm.^mitt^ z. t 

[0 0 3 3] ®3fcte, LfcffJOft*** 
V>T, HOEy-h 6«giSk>Xl 4 IC^T 6>nTV> 

-8 CK0g&©#-g-fci05£S7-) -esst^n, 

0. A-757-24SLTf0^i05 0SS3WS5I:: 30 

i«t^snMo5 o%*tat5(cA«r^. 

[0 0 3 4] Z<D£ol3.mf8.\z£r), t}*7<D^. ~> 
bt>Z/v. Z.<Dm-£m2<DM(D£o\Z/-\- 

[0035] m4\z*&m<D®.<D^m<D]&mtvTmm 

[0 0 3 6] m^/!B&£&gBAte#0!J©»3-, ^2 

I^fiLCD) 22«h. (d i f f u s e r) 

23t. A'MDCi 1/ >X§*^^5 7 7 -f A 7 7"'J 50 
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[0037] &mm , gBiz*m<D®'&* wiam : 3© 

7 7-fA') 2 5 4ffflUTIr^. ^tS8*3. 2m 
m, -*-*©7 7'f/'?©tB$ 1 2 #mm, 

6 0 1 p/mmt^-3Tl->5. 

[0 0 3 8] S^a5Cte#0t|©l§3\ Bg&3 0©fi>j3 1 
©h>>*3 3fi!lc5t»3#^e.nfe7 p 'JXAlx>X2 6 

t, m%L<Dyu-&3 2rt©i^>X3 4ici9:it5,nfcH 

OE->— h 2 7 .fcT#£j&3ftTV>S. £©HOE->— h 

mmt3^©7* H^'JT-Srffiffl) 2 7«BB&©P'>X 
3 4lr^oT®0^ttt^tlTi3 0, f©±^f.7-f7- 

7 )V A £ n - h -T 5 H £ \Z ± 9 0^*5 <fc tfiitt ©ft 
±*«tt*6nTV»*. HOE->-K2 7Ctffi:bT 

[0 0 3 9] SfIf2«g^ < i?-C*-5y7A^>y^7r'rA* 
2 5ttlg&©«53 l KiB^T, -t-©SSgUA^miHXUX 

Ai/>X2 6irs-5i-effi3 i it^tt^nxn-s. N3 2 

8 ta«*«*lZtt*T«J*«**#*&»fcfif 3 1 KI& 
(^#Wg) *««UTV»*. £*:3 5«Bg&©/V;/ F 

[0040] ±ti<D£oiz®f&2nrzmm\z&\,*T. \z 

(Wlfcff^) J&<»SjjM£2 21C«fc^TH^ 
i$n, #212 1 lei DM £3*1-5. tifi23tiM 
**«2 2 OV h 'J ^XiS/^->$i^t« 

-fX©fcv»A#fcw*a»«anrs*. ffim«2 3Srtuw 

2 4 IC J; t) fe*3«fc^g^ i i : B © 
7"7^fy?7 3"fA2 5©^STIS/h$n, 7r^ 

[0 0 4 1] 7 ; ?7.?-y>77T'fn2 5\Z&K>fcm^n 
rcmm^0XAU>X2 6 ic J; Dilft 

HOE->- h 2 7lrASt-T«>. ifflHOEy- 

>xtsti) s^-fe-g-^-r. z>&m.jjft\z¥?iz. 
[0042] z-orabmrnmit. ^a*^* (lcd) 

G, B 3feSr*ay7A^SB#lCfflV^^i:ICj;0, & 

m%\z\z. r, g, B^n^n©iSfi^s®7t*^«^ 

h;i/©^*S®€:/h$<-r-5ii:«PBJ^^$rf#Sfe 
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[0 0 4 3] Jm^-T, HOE->— h2 7<Db? 1 r>©4# 

9. y5^r^ y X ^-f7r-f A-±C« (&iiS3 
mm) £P->X, 5 7— fcifKckO 2{g (M6mm) 
£&;*;bc:ft£HOE->-M;:6 0° ©AfiTTAStSii- 

5. iOHOEy-MciO, tBM$4 0fe (gii«S 10 
2 4 0mm) KdHfct bTl£A3n, fOfiillHOE 

1 0 0 Omm^TfetiBtTSoTV^. flbAKMa 
2 Smmt^oTlr^fefeJl'-^fS^tt 1 0^T*-5. 
ffl&li (EPD) HIi8mmfil±i6 0, HOE->-h 
1 5~2 OmmBlTT&gbTVi-g). 
[0 0 4 4] 0 6te, H4 0flftg&ig*Bflt«£RE£ttffl 

6. H6 »£*>V>T 5 «figffl^©BSi*, 4 0 ttffi», 2 9 

£jIoT:fc0, HOE->-h 2 7 KAftrTsiM&oftia: 
A (2ffif) R^CD«(6jtt^>X#^UXA57- (X 

-f^-^7 7-fA- (7*7^^77^2 5) ©m 
WNA (Wf$$niU&tfOMP$, NA=n s i 
nfl) ttO. 5 £fcoTV»-6. 

[0 0 4 5] MfBHOE->- h 2 7 il^XiiOISOfl- 
tfte, «*.«H7 JC0^-r^ e fc^lCBSM©P>X3 4 
a, 3 4 b&9£0'&t>i£Z>Z.£\Z&K)fT\<K -tOMKl* 30 
D^7A->-h2 7a (JP^&5^D>~Sc+5^P 

>X3 4a, 3 4 b£5b<D&^lCteUV8?{t;&#S]4 

[0 0 4 6] ifcHOE->- h- 2 7 *VZ/~£\Zl?tomz 
KtfLl>, MHOE->-hSI/>XiV-f7-7-fM/i 

[0 0 4 7] 0 8JC«, pj^tBTjSBtbTl^-lf-y 40 
-ft-K7K 4 3 tx^v^^tbr^JUAy^ 
W;W\V=7-) 4 4Sr^fflbfex-fXXU"f BS 
&<D— flUfejRf. d fe*^fi:bT-^©p«[m 
TjgB, *^SC*3«t^HOE->-h2 7 £fi&;LTV>-5& 

gft 5 POft £ -5 £ £ \Z <fc 0 57.#8! »im £ fc o T 

[0 0 4 8] 0 8l:i:j3lr>TBB&3 O«04 
£ftT£9, fe&<Dffi3 1, 3 1l:ttlI2 5b, 2 5 
b> K5-f X{e18§4 2, 4 2, tf-^-f h'71/ 50 
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-f (LEDarray) 4 3, 4 3, ti)VrtS 9 
(galvanometricscanner) 44, 
4 4*i§>!r|9:lt6.nTV^. £*:MBg»L/>X3 4, 3 
4K«HOE->— h 2 7, 2 7 j&<&ttSftTV>S. 

[0049] £-r, fe^n-en©u— tf-y-r 

7K4 3, 4 3 t^AV^-^4 4, 4 4®h'7-f 

7®&4 2, 4 2Kia#ffi*t#A7j3n-§>. ciom^ir 

fcfctfWrU-- »f— ^-f*— K7l/-f 4 3, 4 3CD£-t£ 
jgCDon, o f f #fT*5tU ^nirl^fflbT^Jl// 1 ?/ ^ 

-^44, 4 4*«$n5. *o>m%:. m&v>u>x 

34, 3 4tC^oT^^e,nitHOE>'-h2 7, 2 7 

± \z£.&-znftwmw&& s ti*<DK%s%t>m \z Airr 

73H^©J£A^«€:S6^-bTA-5Clt*t-c^^„ 

*ttti!gK^*>2 8ir^5,n«^ic^^ns. & 
43, c©itf^7,7"H »c«<£)8^a*8B-m-rb b^ 
-rvi e t^ic^-a'Vtffl©g L x->4 sanaw-snTv^-s. 

[0 0 5 0] 0 911 m&<DJ3)Vnj *-t?4 4<Dftt> 

khz, x^j-yt^mthT&wyt^w&m? <ao 

M:acousto optic modulato 

r) 5 4£&jsb/c^.f xzfi-imm.o-'M&m-r. £ 

H«©«*£jR-rt>©Tr, £©j@#ifc©Ji!a?£&££;L-3 
Jt*»**f5 4«^;w;v^-^^#Urf>5 5-»' 

[0 0 5 1] 01 0lC«HOE->-Klt0^b^J 

gg^-rx©*ffi^is^©-M*^-r. HOE->-h2 
7ic«^'j^X6 o^o#w^tiT*50, mmsDvy 

X3 4*fcH7l/-A3 2 CICDi' U >X6 0 SrifctfCI 

**ME:/7X^-f -y^7r<A2 5 iCTg^-TS £ 
<. S83?^gB6 l£Bg&©M3 1 ©gBtfKUSOtttt 

[0 0 5 2] ifcHOE->-htt01 l©i5l:ftjtL 
Tfc&H. 01 \ \Z^-ZY\nW (->U>KU7JJU) # 

u#-#*-ha«i o 2ic^oT^», jgfijsnfc* 

D^7A->-h (HOE->-h) 2 7ali ^#U7J- 
^-Mfil0 2i7-f7-7^Jl/A10 1 (X«BiJ 

[0 0 5 3] ^irHOEtH^ttJTjSB^S, BS4&7 U 
-AlrMbTK#"Iffil^fi£bfc«»i*01 2lC^f. 0 
1 2IC43V^TBS^©«3^«0 4, 0 1 0 il^«lT?$>-5. 

i o 2 aitHOEtmmtati&miimoHn^tifcTfiv 
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IS 

iz®tmsmz&±t<n. VT&m&mfzf&i%mzMf$.nti 

fzis- 'J > h' U 7J JUttB 102bli y V-l* 3 2 ^©g 

»n$irg7 u-a 3 2 ic^r sasftKEesnsj: 5 

KilfiSftTH*. t&!H->'J >K'J;&;i'tt®l 02b© 
71^-^3 2 t«S:?tffl!l©®lC(4HOE 1 2 Hfi^-iy 
-74)llsl 0 1 IC^*nT«^$nTU-5. tHU*M 
*102 aWWfHSTE&g&rtffiJKte, HOE 1 2 7 
«rtB^TS^ffi^^e (LCD) 10 3W®W*>tlT 
0 1 2 ©#?j£K:<fcn«, HOE.12 7ttI^ 
Sll 0 3Ai7tf'J#g#l 0 2 alC— (fcWtdHSg^ftT 10 
V>5fc©, M#©fi[«***fi : P^S^<«V^^ 

[0054] ii3ii HOEtm&mtimmt&mm. 

#'J#M#1 0 2 a©— ^HI%©7l/-A3 2 
©±SraKHft»g£K#ih£n, ffrttSI5$®fcto^SI5« 
^fflKK^J&Stl&ttfcK:, 7 3 2 -s©g#Bf 

u-a 3 2 it^ffi]-rs8ce»ci3e$n^<t ? \zm 

^nt^S. WE#U*t#l 0 2 a©toJ§SgB©, y 20 
1/-A3 2t«S«<B!lCD®lC«HOE 1 2 7 7- 

#y#fi#i 0 2 a ©tfttffirttgizgm 

gll 0 3d>£>©HJ#J7t£, S»$#THOE12 7l: 
S<5 7-T*5. d©J;^lc0 1 3-rti. hoe 12 
7'v©Att7&8i©£l*i:, ««E»t*fl:a-a-*&*ic 

HOE12 7CAItlW5. H 1 3 ©gtffcd.fcnH 
HOE 1 2 7 tM^Sll 03^55-10 4## 
U#M#a 0 2 al£— #WlCH£3nTV>-5fc©, -?-n 30 

s©ft@ft©£fT3&g#&<<£v>p#a*&v>. 
[0055] frftrnzmmisrcttuDft^mfso-Mtv 

14Cw?. 01 4\Z&^TTmWt3.y° ; 7X^y9frt> 
^S7r-f>y-ffi^i 0 5©rt<Mlc«, &ft«^ge 

1 0 3. &&m&U>Xl 0 6*5«fctfHOE 1 2 7*^ 

ttsnx^s. ^ft^sfii 0 3^e.tu*fstifc7ti^ 

HHOE 1 2 7{CAWb*5*5«fc^fT7t<h^oTttlit-r 

-5. ^<Dttimmtmmmmu>xi o 6ic«t-pT^^ 
^sowsnfc^ »5irAwr-&. z.<nmi 4<DMf$.\z 40 

£V>T\ HOE 1 2 7te^jS^fc77*7^^£ric£> 

7r-f>y-i*i 0 5Kist9tttte>nT:fct), aBBtt 
[0056] &tz*5&m&mm\stz®,<Dmt\sT, mm 

W-fflO«flWI*8B«Hl 5i:gt. ##1 1 0©*^ 

®»c«^a^gai 0 3*<$:tt£>n» ^-©±ffiic«H 

OE 1 2 7*tt>i?l 1 lSrWtLTffifflgffiirigilte. 

nxi^. 1 1 2\tmm(on>^xh^. mmo,^ 

SSI 0 3ttP#8J*^©*fcSTto©ra*fc:£:?, 
ffi^^^^-T^feCDTf^-g). tfiffiHOE 1274015 50 
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(a) <D£olzmC2>t. ffi&&m&iiLT18i£hm7f;& 
SI 0 2 \Z&7!k-2ntzmm*:3,Z>Z. ttfiX-ZZ. SfcH 
OE127S, fc>v>l 1 1 Sr^'frlClaieUTSl 5 

(b) ©£3fcH<&. HOE12 7CJ:0S»a?C§ 
nfctt&A«C£#t-?£«. d ©fc©3&fi:^gB 1 0 

-5. 

[0 0 5 7] 01 6lCte, SiJ«ai<hLTBi^S«SS^ 

x.fz , y( j ruxffimi&7Kmm.&^-?. 0 1 6 it^TBs 

&3 01104, 08, 01 0 £[e)m\Zffif$.2tl, ^3 1 

is&m^smiuss 7 i , x-r^yw K5-r^[ei 

1872. 7^f-;H < X5-yy3>g§gi7 3, Myf 
[0 0 5 8] ±f2©«fc?K$j£3ft*:g®K::fcV>T\ 0 

W3 i<D&ft\zftm2tirz7>7-7-i5J:tfm&m j i%g.m 
0^7 i(r«tosm^ns. ■€-©£«$ nfcflMkflrett 

7^X7W K9-fyim»7 2K:J:iJ5 ? 3— F3*U 7 

3ft5. d©s^«*tk>X3 4©— SBirt9:ite.nfcH 

oE->-h2 7»c«k0ffiAsit$n, 

£jserr&. fc*, in6ia«i«^amEws7 i, 5V 

!7Th1B&7 2, 7^-;PHxs r > 3 >S 
^g«7 3l*#i3 1 KrttSftfc/Xyf'J 7 4l:iDI 

[0 0 5 9] 017 KIOTHttMSMttttflffim^Btt 

©— m^-t. Ara©MBS©7tWf'i>ra©KSitt®Aig 

'M<ifc6 0mm~7 Ommfioa^t* 
t>oTV>«. £©«£^€?£KiKLTfi#fc®||i£ji..£> 
fcJ&lCttHOEi/— h*6©KI*3t*»l 5mmSS©W 
WBteSfc^il 4: tHS«i©A£3 
tt*a:ttffiR-r*W«K:a0, i$te$s (HOE©^fiJK 

1C. S-A©B©7ttti:HOE©7ttt<i:$:— St^-fr^ttS 

«t5c, mmmmi6mm&&vz>z.i:&mmzu2>. 0 

1 7©flWB*5«IHKtttBl±©BW©fc*fc»?8l/fc l b© 
[0 0 6 0] 017 k*v>t, y U—& 3 2 ©±ffl5»C« 

tenuis 1 £®&.m±ft8 2 aataftw-enx*?), 

£[sJlEcKr.lhM8 3 a*£tfHa%»ft©0IflE4ai;8 4ftW 

Asnxv^-s. sfecnt«gijic/t-y h 3 5 ©±a5ic, 
0tei»±?X8 2 b*£tfia«(ttibM8 3 b*we.nt 

V^S. 8HSEfeU8 4©4'*ffiJC|9:^^nfc(HieSiSEO* 
*8 5 filSlTJltlCAD. HOE v- h 2 7©7t*ft4''6 

[0 0 6 1] *fc*%^©7 J ^^yU-1'ISMlC«^* 
©ffi«Cifc©J;5!ftX**»SnTV»*. S-T018, 1 
9 C«qk&<)ftAffl©£IF4*tt&£ift. *¥77(t]^-n^n 
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1 0° ~1 5° T^ICfa^TUS (0^, iL-DT^ii 
£©ji#©«t§l^ 1 £©S3r©«i8il3; 

«£B) C&tffcfrS. H18K*V»T, A«20^C0^| 
j^Effi (ft*) . BfcU 0^©£U±CIE8S (»/Jn) . Cte 
x^*Xl^<ffl©;ggg£tl5ft/h©gi#-5{9EgS, Dte 
ji«©A-5^SS (CRT) . Ettf-fXyp'ffflCDgS 
LV>ft/WeiSt, FIJEiSnsf^xyKOl^i 
Sit, G«6 0^©^^g| (ft/h) , Httfebf^y 10 

[0 0 6 2] £fc0 1 9 tt«*«frAIHI©*¥:frflJ©» 

u c©0ic«tn«, 

[0 0 6 3] -?"3:-C*%0H-t?«0 2 OK3rr=k5lr, a 
#©««! (*¥*I*J:»J 1 0° T^ir-TS) St'ttl 

5. £5-r-5C:£K:J;D, 0 2 1 lc^T«t 5 20 

(HOE->-h2 7*6©R*«) <5:««<hSrliS^bT 
l5it!d<Tt5. MB 2 1 ttfMHftO^l^XSab 

JL-5i§£-©I&19f0T&5. 
[0 0 6 4] »*V*tt, 02 3lC^-r«fc5»C, HOE-> 

icxofct* ©Jwa*aijKa*fc a n* =t -5 ir^^-r * 

31tlC«k»5, J;D»RJtt*6i±SlH6v»J»¥a»Av»'b© 
ife@2 3TB, HOE->-l-*<10<Wf.n 
fct5tep>X9 0K«|flUT«»ftSil3'*y^-9 2 
t^^a-fe>-y- Ofrfe>* : 7* h^-f*— H) 9 3* 
fflW ^fS©^S3Srttrf2-fe>-y-9 3T?SS»lbtta->-V 
y^-9 2©aa*ta»WKWJBr*ili:fcJ:D, {£ 

ffl i' &*mm £ « b x n. £ ? ir 
z. n e, <om z> 3 ©tt^ * mm urn m nz&^mm *> *r b t 

[0 0 6 5] 02 3fci5Vvr, 9 4 «V-f* ^7 D 3 > tfa 
9 5©}t^|-J;0^a->^>v^-9 2©Mia^S:P 
»-r*1WI5'-1ry*-K5'rA\ 9 6«A^jSn^>®^ 
fitt7>f//D3>^-^ 9 5©m^tr«fcr>x-r;*.:/ 
l"f 9 7*11^7^ X/W H7-fAT»5. MWl 
Er-fX^H 9 7«S5IB0 8©1^— tf-^-f^-HT 
H4 3, ^;V^-^4 4, @9©S®)tfMi 50 



( 10 ) 4$0fl¥l 0 - 3 0 1 0 5 5 

18 

f 54. 016O7-f-;H«X5-r>3>Sigi7 3 
[0 0 6 6] 0 2 3©gffi©-3©Kjfe:7n-^-h 

^aj-t>ir9 i©aj7j£S2*&tr. ■ : E-L,T^aianfc« 
«R*a*. -?-©^saic^i;T^a->^-y^-9 2© 

Sj®^ * a -> -v v 5 - K 7 -f A' 9 4 ir «t o T M ft b . 

©«6H^Ti^V^^«, ISg^OFFtU ftA 
xt^-9 2©Sii$«aA©**<i:-r-5. 

[0067] £©«£-. »*©i»*sttjc*.rfc3ijR]B 
^©^■&$*»^oi^-rs*\ fcu<«*^^e©stir 

«EH > -v y ^ - * Kit £ ©Mii^ * WT -5 c <h <k 0 

g\zte. m&u>xmzv>>f : 7xm.<D7 4)i>$'&VT 
Lfco. mc<mm.u>xmzmw 

z\ t \z =t 0 ^f*d^ ©ft * USE b T & <fc lr». 
[0 0 6 8] fci5, ^iC^tffcx^Xl^Bg&teiE 
«©AffltbTlS^l^>X©H»T^ (g) £0<hb7c& 
©T» U->XK;*7 7-n-5V >£\ uvR#J3-h& 

^'©SSiiQiS^iSbj^fc©"^^ 'b'fe^A/SV'i. 
[0 0 6 9] 
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